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Abstract of JP2000286189 

PROBLEM TO BE SOLVED: To provide a 



projection aligner, an exposure method, and a 
device- manufacturing method for correcting a 
projection optical system and maintaining 
exposure performance, even if the projection 
optical system fluctuates. 

SOLUTION: In a projection aligner 10, positional 
information such as positions, inclinations, and 
shapes of a first mirror M1 , a second mirror M2, a 
third mirror M3, and a fourth mirror M4 
composing a projection optical system PO are 
measured by a mirror monitoring mechanism 80, 
and the positions, inclinations, shapes, and the 
like of the first mirror M1 , the second mirror M2, 
the third mirror M3, and the fourth mirror M4 are 
corrected by an actuator, that is a correction 
mechanism based on the positional information 
obtained. 
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[0045] Miex 'J y h S LT^)T^7XAXf- 
yws Ti0±B«Clt g3P 6 6 ag&RSftTiS 9 . £ 
cr>mu 6 6 IC^lpJ-TI) *7x; \Xf-yW S TcOrtSH;: 
ti . 7 * h r 9 -f ^rmco^tV^mm^ P M *>'KB 

ffilffl«W«l»FMfc:EUV3tELj&a!iltSii4k, X'J 

•y b s l rztm ttz e u v3tfmim*m& 6 3 izm 
m l . sstim&WK s 3 a* e u vftcrJt^T&ji^ 

[0 04 6] Z\<?>m?ttmW. \ Offi. fflllZTtKLfcXo 
3HP#ff->"XxA 7 0 1 J: o t. s^^mp otc*tr 

T^fy^fA7 0li, Vi~9)VXy— i/RSTOXY 
MrtCD{iS£ftM^S40<^-ifTMtR I FX 1 . 
R I FX2, RI FY1. RIFY2t. ?7X.;\X7— 
yWS TCDX YDBrtO{2K$rH-i!J-r^ 4 OOI^— »Fp# 
thW IFXL WIFX2, WIFY1, WIFY2t 
£^~Cffif$.ZtlXU&. 

[0047]fMRIFXl, RIFX2, R I FY 
1. R I FY2. WIFX1, Wl FX2. WIFY 
1. WIFY2I1 ^f-^^Xx-^'RST«0Slt®4 



0 a. 4 0 b| ) |.Uli>?X'Uf-x'WSTc7)Rltffl7 
4 a. 7 4 b£. tt«|t*-JU (04". ^WftVfii&vm 
MHZ rMj *#Ufe«r»^f*L,X**. ^Rtf^ftR 

1 FXl<7)H-$5h'-Ati^ r R i FYlMj ) 

■Tftfckttc. S^^POoM^PP^IXOWt^ 
^S^M (#BBM> 7 2a (HI #H3) , 72b. 7 

6 a. 7 6 btc. #ih'-A (fj-aSh'-AfcliHS. =m 
%W$&cn*mz trj £ttUC£>&. MUttm\R 
I FXl^)#Mt*-A(i^ r R i FYlRj ) ZISiM 

h'-AO&StftHT<7)l]^7 2 a. 7 2b. 7 6 a. 

7 6 b(C>Pt-ri,^f-^;PX^-v ; RSTS)^,\,^i'7xyN 

xf- ^wsToY^rifn. x^offl^ea^ftaiH- 

-S. LT. Clil/o^fl-R IFX1. RIFX2. R 
IFY1. RIFY2.WIFX1.WIFX2.WI 
F Y 1 . W I F Y 2 cr>t\mm^zm^ . Uf^^Wf- 
>-'R s T & & v •kti^xy \x^— s T<7){5ai3 i t/0 
KftSrWill-ri. ^ LT. T^ff-^xxA7 OX-cn^m 

[ 0 0 4 8 ] 12 H=M 0 s ±ie8oO^ff-<0^T<0ft 
UtOS2t6i;^|,^^^PO^)||^iPPtC{i. U-f-^ 

;urcoz^i6] (Sli^ifi)) <0ffi«t»taW4ff-aB6!l 

6<trv^. cioi^-ifT^n-R i Fztt. mmziz. 

07tc*$*il,J:3tz. U-f=F»ttRIFZl, RI 

f z 2 . r i f z 3 <D3^tfm5Z.mmx'mmzix, mm 
ppizmmztix^&tiK mi (s.t^®4) -cii. 
t>twimsmz\s-- 9-"=f^h-r i Fzt tr^$ixTv^ 

[0 04 9] 0lt=^L^:J:dt. ;n^l/-iTF* 
H-R I FZl-R I FZ3*^(0lIfc'-A(i, JlfOjg 

-ymttmzixhmitmw u v^e L<^H»«aw % 

■«r*>^ra«w«BBfW* I A|*w>»Sr6 3jft*c, 
ffl<7)EUV3tEL<OASt3mkaiit7tS§ (Rtt3tffS) CO 
ff't^^l). Z^rifiit^tT^TTtifSSrjloTlx^-^/URO 

M^->®tc^$n^j:otc^oTv^ (laiat/ia 

4#H3) . zotztb, U— fT^H-R I FZ 1 . R I F 

Z2. RIFZ3{4. u^j^Rcrt/^—ym^zmMco 
*MneX'®tbfrt>AttL. ?Jttfttm-cr)liimAX'K 

tti$ti&mftmcoEuvftEuz§mzRi2Trzb% 
< . ^mymcoE u v^e lic i oTT^ffau^f- 

m— 1 nmlXTcong.) X'UJ-7)l-R<7)Zj}ft®m$:n 

ffl-tzzt^mizft^x^h. 
[ o o 5 o ] * lt . u+tJimmgmis— ?=FmtR 

IFZ1. RIFZ2. RI FZ3co^< i:i> lo^ 

zvstmztitm&cowmm&mimiz&^x. mt 

4> (p^^;^^-^co^«f > otkmit'm&PObu 
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[005 1] HifciSLfcJ: at:. M^iPP 

y-f l 4 i. 

14ti. Ji©PP$r^-ri»^ia*<03 7A^ia^§ 

g^l 4bi:£>£>flfj££;fx£. <Ic07^-^X-fey^ 
i: LT(i. W*.ftmWFF6 - 2 8 3 4 0 3-<^«SCBI! 

t-*^Vtl4 (14a. 14b) SiMf^PPfc — 

mii,zmfe2ti&zkwmmT°h&. 

yf(14a, 1 4bHC±oT. >>xy\Wf|®i:&^ 

#**po<*>isihl xYwrntzm-ziamiffinzti* 

WS^V >TBBR»±ffl 2 &tc >J xr T? f - *x-^ 
6 2 £ tf- Uf ?x; NW^Hi: £tl»&ftR P O fc oigfflL 

«fc 5 fc2r-?T^I> . 

[0052]$ *nm&mx'i±. s^^po 

^r7^>h?^i&ALGfc Utfi. ^D- 
SBKMt«H»FM) fcHMtU *<9RJIttfc*»fcLTB 

~$~%>L I A (Laser Interferometric Alignment) 

[00 5 3] H6t^L7tJ:3^. Sf^Ml 0 
iZ&^Xl*. «»***PO^*|jW-fttf4tfe<OSIl 5 
9-M 1 » ^2$7-M2, 353 ^4S5 
-M4 tc*TU dii^coGa^^-^-T-li^cOS 5 

[0 0 54] ^co$7-^x^-^8 0t±. H^LS: 
t M^— TTiMt?: {r! XT ft j£ £ *VO „ ic7)l^— FT 
#H-(i, -ecOH-ilJt'-AM I F 1 s MIF2, MIF 
3, MIF4Sr. m<0mtS.7-8 1 , 82, 83, 8 
4&jtLX. mi S7-M1. H2S7-M2. S3 5 
5-M3. m4S7-M40-e^-f^(lS»ft. 
Bgfc'-AM I FRSrF^cO{aS(3t5{f^^#Bg5 5- 

8 5tc&thr&. -etr, **i-e*i<oRa**s:»e-r* 



i fc IZX 0 . -?"tf>tt3!lt*— AM IF1. M I F 2 , MI 
F 3 , M I F 4 ^jUitftgT'?), 5 7-8 5 (C*t?- 
&M1 57-M1, H2S7-M2. g3§7-M3. 
954 5 5-M4*>ffi*HaM*traM-* <fc dfcr&^T V> 

[0055] # . ffSllb'-AM I F 1 . MIF 

2. MIF3. MI F4fi, SfSl 57-M1, ^2$7 
-M2. ^3$7-M3, KS4 $5-M4<7)W?-'tU:: 

eu v^e l <r)mmmz . ssts^ii^-r & <t 

as?J*$^-l»J;d^^t:v^„ i*itJ:0. ttPJb'- 
AMIFK MIF2, MIF3. MIF4i { , j9r5t<?> 

$ix&n#ffloE u v#e Lfc»#*&arf- i t & < . 

EUVfE LMJ; o T^£fffiJ5£ tf- A# 

1 nmJaT«0»*) X\ EUV3tELCD®M(iLWT°(7)m 
1 5 7-M 1,^2 5 7-M2, SiS3 S7-M3, #>4 

[0056 ] &i5, ±IEti-Syt*-AM IF1, MIF 

2, MIF3, MIF4(i, SI S5-M1 , f&2 *5 
-M2. S3S5-M3, KS4 5^— M4«*ftfllC 
»U EU vftE LO!SMt«HrtTl«Ri«fc:JHI«-i 

Hf, SI S7-M1. IS2S7-M2. Sg3 $7- M 
3.S4S7-M4 cr>M1* WKSWk^OffimtfRtffl- 

[00 57] 4^:, _LKtff93!L$7-8 1 ,82,8 

3, 8 4feJ;lX#HS$7-8 5{i. ;il^S7-^ 
ffliBSaWfc: «t StfaSPHSriK -T^tf>, |SI-^-xgp 

[00 58] *LT, «»3ie56*POSfl||R-r&S51 $ 
5-Ml s S2S7-M2, S3S7-M3, Ig4 5 5 

-M4CH $7-t-^-ii8 ontjau^fiLSffi 
fst'So'^ . ^cd(4k • mm ■ m®m*mE-t &WEm 

m ( «IE^© ; H^^r L ) ^>*1T V \* . i co«JE 

- 6 3 9 2 3#^t=gB^$nJtg«i7)ct 3C. 
7-M1. H2S7-M2. IS3S7-M3. Sg4S^ 

-m 4 co^ti^'tico^mm^mmiz yz^/m^nr? 

flTCti. T^^AX-^Srffl^-cmi 5^-M 1 s MS2 
5 5-M2. H355-M3. Ig4 5 9-M4^^c7)^ 

c^aa • • -s. - 1 s . . *n 

Jfc^STii. locTjS^-tC^LT^iiOT^f-^x 
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[ o o 5 9 ] mz , i a £ L-cfiUfcSft*:*?!^ 

[0060] Z<r>m%JLnX'l±. mflE^lt^^^A 7 
Wlya» KOjWBWSIlfciflaKW)-?-* k t i> 

x vi-?)vxt- : jr sT*^&mmiMizim&.&> l 

&RR L , ftdflSm ( t ) TttfiSEJRSJtJB 2 &tc 'J 

6 2 £r:fl"L"C l^f-^^X-r— 
i/RSTk ^XMXf-y*W S T k <7)mmittf®B%& 

0 7 K05felEK3bW»T-r * k ; «*xvy* 

f-yWST^2ya7f O^S^M{iB^K)$ * 
his a -y hraoXxyt'^tSfl^tr?. *l/C. -to 
^2^3 y h(7)5eaE»3K*±JC4:H*fc:t-Cffd. -TO 
*£\ UJ-ffrXT-iSRSTZm-tMftZ'^mLXA 
/1—T-y hc7)|*]±SrHi.^< . Slyg -y hi:3fS2^3 

■y <o?aEB3e<o*-iftrtiR*rifti t t% -r **>*>!& 1 

«^KI4IB2 ^ 3 >y h^R3ttifl!lMj^Hl!toffl* TiT 
LX. is 3 -/ Vmcnx'r'v^vym^t^n v Vcr>^£. 

"C*?XJWT±.0>£X0>>' 3 y \-%m<ZV&9 )VVi<F»19 
-vVW&Xh, 129 £J2. £<?)J:o£LT. P-^? 
^/^-y^xvNW±^)^^3 >y h«J*sfcig^3 

*^^^<^*^0^3 -y bfim^tl&Xo s — «T 
WCJR^-S.^3 >y hftfrXSMK. Sfifck LTV^. * 

■yh (mzitmztix^&^f-y) k<r>mmm.*m 

^x/NXx-vWSTkc7)ilj£Jt£, gM?IPO^) 

[006 1] JJB»3txe*ff 3 t=5feit->Ttt. 
#BflH3 5 7-64 1 3 9#^f8tcll*$;ft.£i$ffi. "T* 
*>^*iB«*#ga*f: LTattWtafcWS-frii tlz 

^£JRM&aj#& (if»«) k LTfflv\ Vffifcrjga 

flfj&-r&3Sl 5 ^2S7-M2. ^3;5- 

M3, ^4 S7-M40^-fiX<y)eS5r^PSLT 

(#RJi'=JviRi|, tiimtimS) &9tMLXt>Bk^. Z 



57-M1. I2S7-M2. Sg3S5 
-M3, m4$y-M4<7)W&Z r«Stt»J k-fl,. 
[006 2] JJELfcidtttlS^ifT 
3 MtX'*>&tf. COkK ^ti'^xyNW— Jfc^r 

&4s. £>&u2iB#ng. 1 Bt^ifzm&mffltm. m 

-Ml, ^2S7-M2, ^3S7-M3, M?4$7- 

M4«xa«*«&. &*m<7)tiimiffli (mmmzmfr 
6*>saa***tr) s-s^-^x^-^soicioT 

L) "CHI 5 7-M1, ff!2$5-M2. f3 57-M 

3^4;7-M4S', wiw)^tife«fHfM» ■ mm ■ & 

ttStfcSWL?** Z k K i oT«IEU *m*t<SS:*tSF 
[0063] t«0J: ^JS&ffi^JRMai^J: 

-^x^-igmsofeit^r^^-AX-^ (la^D 

[00 64] l&LtlXoiZ. ±la^3t^Sl O&XXf 

wn&ft&c wtzfu xmm-xmx'it . p 

OSr^-r^Hl S7-M1. IS2 $7-M2. ^3 5 
7-M3. H4 5 7-M4<y)fia^HtSSi, ^^0{4M 

«$Btc*^^. miEmffiX'h&T-71-^x.-? (Mfn* 
L) T-ffliEL, SP«®.^*8»$^2.>Ik* i -Ci=S<0 
T\ M^^^rk'lCi Dt^K^PO£«§j£-r&Jf51 
5 5— Ml. S2$7-M2< IS3S7-M3. S?4 5 

[006 5] Lfri>. $7-*:-?-mffisox'iz. m 

1 S7-M 1 , $2S7-M2, S357-M3, ^4 

s y-M4<7)immm^taizu- v—*wnt:m\>t 
mm,t%:-r>x\,^cr>x\ stm&mi $7-m i . hs.2 s 

7-M2« ^3$7-M3. H4 5 7-M4t#tgMT 

itaw-4 - k . tfri>. i f 

1. MIF2, MIF3, M I F 4 Jd 1 5 9— M 
1. ^2S5-M2. ^3$7-M3. S4S7-M4 

X\ Sf0igt57-8 1 , 82, 8 3. 84S:fk^k 
i"«> CI k *^Tig-C* 0 . & E U V3tE L^H^»f{iSk 

81. 82. 83. 8 4k#ffa5 5-8 5 2r— 
Xg&tt (H*=5:L) *K«iiUf, Sgl 5 5 -Ml . M 
257-M2, S357-M3. g4;7-M4<7)ffl» 
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[00 6 6] ifc. iSM^aPOfcflWS^aiSl S7 
-Ml, 5 ^357-M3, %A 5 9- 

M4Ctt. -eoftB • S# • »«**»jE^&«iE«fll 

faX-^til ^2*5-M2. H3 5 

7-M3, m4 5 7-M4tcF^Mc7)JE!5^^Jai.-&C:i:lC 

[oo67]4^ jueifcfcfrsrcii. M&tiroiam 

I2S7-M2, S357-M3, Si?4 S 7-M4 

- ? _nfs s o Ttm l tz<mmmiz&^< hue* 
hz\ttfx%, ^^mm^mzmrs^ , r ?^^-* 

I,Z £ r> X $. 5 -M 1—M 4 <bi> l^MML 

[00 68] S^C, ±M®,1tmkX\±. fHfflh*-AM 
I F 1 . MIF2. MIF3. MIF4I1 ^1*7- 
Ml, S&2S7-M2. ^3$7-M3, S4 5 7-M 
AVZIxZtHZttL. EUV^ELc7)B3|=f®|grt-c % ^ 

RfiMfcswtt- h 3c a %ffifctT& z t i>smx'$> h . 

:« t t^ J rM!:m mi 5 7-Mi, S2S7- 
M2, »3i7-M3, m4 5 7-M4<7)ftl#^^ 

[0069] -?-lt. ±ie®5e^ai 0(4. StBE£b& 

R*5<t^KI«7t^^^*^=Sr^^3t^P OS- 
tf- LX VXJWtz Wf? /UR<7V^ - y SrK^r-r & |»£ 
fcSr^TfcO. ftntZWM%''<?-y. fllifflOOn 

-e lt . z\<?>£ a tcmmm. 1 0 *c*s^t jjasawte* 

^PO^^iWIiEafgSrifi^SCttJ:^, %<r>mtcr> 

mm<®mzfiz_ * i a 4 . 

[00 7 0] trait . ±»L!tJ:a^I^ll ost/ 



1 0 0 7 1 ] ±.mm<mmiz&^x . s. 

-?-Wm&0\,z£h*i-?y>7'Z^ fiaUJf^xvvw 

-tmft,-t&&. hhwzimm. lBt^tMszto 
mmztcTM'g.mmx'ij a i a izm^tztf. zommim 
mnmmtf&znz fc*>T*furv -5. ihi»t* -> x 

a 'JT;WM AH»£ffa ia^rffi^i: LTtft^U 
[0072] E U VjKE Lina«!H««w 1 A 

IB.i:H*^«J&Wfflffl^rt6T*4. LtpLKkWk. 
fc{4, 5 7-^^ti^i:i^7^^PO 1 — ?)VX 

w s ^-ixifcrs:^^ p o *m&rh<mm± l 
izmJz.2ti&i>coX'l3.%< . fflio^ («itf#x>?x 

9X-73ti!Sl 6<7)^ , 9^SOR$:ffl^?, < tatcL.-Ci 

[0073] zbtz. ±ismm<7>&mx\ %&m=Ft:n 

Hf9-6392 3^fgfcgB^$n^SW^IS'oi i , 

[00 74] 8UB3fc3S5RPOfc:feVvC. 
-Ml. S2S7-M2, Sg3S5-M3, ^4 5 9- 

OTitf. #(C^1 57-Ml. S255-M2. m3$ 
5-M3, ^4 5 7-M4<7)fiS«0^2rfflIET^&J;a 
=Sr«lRkt- hZ t l>*imX'hh . 
[0075] flDi.T . ±iEHItWJEHBT1i. $ 7-t- 

^-i«8ot, mi S7-M1, is2 ?7-M2, m 

3S5-M3. IS4 5 7-M4«0(iiBSa!)^^«f:a(c 

IfC**. «iOT, SgM»(cJ; 9^ 1 5 5-M 1 . ^2 
S7-M2, S3S7-M3, ^4*7- M4«O0^. 

mtimmzmimfEifrm&t t uzm.itt&zt . ^ 
j; ifz<D^tmcD7-'- ^ tm t ixmrnrnz £*)ftfr~>x 
^hntchif. n7-*-9-mffi8ox'%L>ixh{m 

fflffi^TCtC. mi S7-M1, g257-M2, ^3 5 
7-M3. m4 $7-M4<50fi[B2r*Jffli-ri»-fc^'nrftg 
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3S3S^-M3 S ^4 * 7- M 4£0t$MttJ>ll 

[00 7 6] &f£3fc^PO(i. iKKkt- 

at^3t^POS-«fi!c^S3te¥^«Otm^t±iS 

§^tc fi^^^poti^ffldico^'xu 

•fey h D Ok Lfc#. ?%#:M&t/{i®<7« 

k#fc{2:, N. A. so. KH*L<*iN-. A. 2= 
0. 12.iMPll. 5nm-C£>&k#CUu 
N. A. ^0. 8. Mit<{4N. A. so. 

[00773 fltf.tr . mitmw 1 0 k LT*3lE 

iH^7 K^>««if (CCD), S&fcttt'*? 

■CMUT, EUV3KELtcRB<i>-r. ArFx^fyVl/- 
f-(193nm) , K r Fl^fy7U-f- (248 
nm) . F 2 U- if- ( 1 5 7 nm) , Ar 2 U~r-* 

[0 0 78] ZtiWUzi>, *fMBco±ltSr3aBlL*v^ 

[0079] 

[ ] w.±im Ltz^oiz. mim 1 izm & m 
m^m : ?i l z&w&®%.%<om.%<iLW&miti? & ztiz 



#ttiB£ti# lt Lfcit** ft o z t imm k & 

•2>. 

[0080] M^2 tC«&ffcfc8BKJ:*U*. ^iB¥ 
SflBBi»* £ k AW . i 0*»UKr«SE3&«rigi: =5: 

•So 

[0081] ffi£m3iz&z>m%mmiz£tn£. 

ffi&mffl&WlzXtLtf^ mytytmxtrem Ultra Violet 

Ltztf^x. i^t:«ffl^^-y. OOnm 

IWiiE«l^^{ix h Z t iz «k 0 . *<ottSBMH*j&««»fc: 
[0082] fl*3S 5 fcr«4ft3t«KtC J:*L«T. *&£t5# 

&ft¥m?co%ttmiztt LmszL-omztitmiRb * 
ot^s. ztiizx*). x&m^iz&if&my&t^mst 

Z . WtKSrfHHtfr a £ k 3&»r* * . i , ftiPJ t'- 

fc -T S £ k *«-C# , $ $> izffi 0 ig L 5 9 - JHK t'- A 
ffl<7)#^$ 7-^k k 1 -*<^-^«B«^fc:||i 

k^-S. 

[0083] »^7 fcfiR&B3iaaifc: J:*ttf, *iiE# 

SIHFt=»fK<?DlB*^Jnift«r ktc ±ot . x&m=p*m 
[0084] 8i;S^ SS^M ^ XtllZ. tk&ft 

¥&<mmMiz®mzti&~*i®ftt . 
iisxf-yti) o , aw»s i o iz&zmitmwizxix 



(?1 2))00-286189 (P2000 -chK -f m 



S LX Z<mmWM&ffi£.~? £ Z. t i?*it&t & & . 

[0085] mrnm 1 2 t^ss^st iMr, s% 
mzttLx~?x7Ztett&m~tz><oizmMLx. muzz 
ix^mmtizMLxmm^M^m^^x^-i^^x 

mxmwiziox ix z t & . 

C0086] mim 1 3\,z&hmft-nmz±tL\$. mm 
s- & mm^mm^za it & ^ 

[0087] n&m 1 4 t«*it**ifefc: i*ur . 

z_im*ms.<7)i&w.tifizfiz.\3:, wMmx-nnw&m 
comtzn&zttfX'Z , ztiiztoz-xsatmx&mT 

[0088] m&m 1 5 icttS-r^W xW&T&tz .til 

tf. w*35i^4>i 2o^-rn*Hci5t){oii7^g^ffl 
sese ltrjw h z t mmtt:* * 



[0089] ffc&ai 6 h?;^ xmrnirmzSiix 

If . 1 3 *fc|± 1 4 tC|£ij<0ll^&^ffl^T . 

fihZh^h. Liztf-oX. mMco£ , a M<r)7 £ 'U x& 
[01] *SKBfc:« & S^M*J J: t/SSft^rifeS: k 

[02 ] 01 *>^§«<7>rtS£fiift*ijr*-0T* 

[03] 02 O3t}!S^a<7)^fI!lH0TS) 6 . 

[04] 01Ol^?;UX^-i^j$<^j&#g|S£l¥ 

wc^-r0T'^?»„ 

[05] \/^ j 7}v<nm% 3 mmx'hz>. 

[06 ] 01 <o«ae3i6^»<?5rtafflijKt«««fc^- 

0T&S,, 

[07] l/f^^f-v't^XAXf-^XYf 

7ta6co0T **. 

[08 ] ( a ) (i^P^fMtSiJ^^^ ;s f®0, ( b ) 
ti ( a ) ^^«Hiffl»*^-filliilEIT*6. 

[09 ] ]s*9>W9— >tf*m;\±com$Li>' a y h 
«Wt=«r *#t*«^ *Ss^Hf* 5 . 

10 s%isa 

so (mta^m 

EL EUV5t(^3t^) 
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